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体系共 23 个指标，其中暴露性指标 13 个、敏感性指标 6 个、适应性指标 4 个；
海草床脆弱性评价指标体系共 13 个指标， 其中暴露性指标 5 个、敏感性指标 4
个、适应性指标 4 个；近岸海域生态系统健康评价指标体系共 21 个指标，其中

































































Marine ecosystems are essential to human life on earth. In the pastfew decades, 
due to the accumulated pressure on the habitats and resources from intensive human 
activities as well as climate change, the marine ecosystem faced various threats. 
Typical marine ecosystems are rich in biodiversity and heavily disturbed with human 
settlement, so that more vulnerable to the anthropogenic pressures and climate change. 
An increasing number of current studies have focused on the typical marine 
ecosystems. A study on typical marine ecosystem assessment could help us to better 
understand its status, process and function, and could provide scientific basis for 
achieving ecosystem-based management.  
To date, there are seldom well-developed or acknowledged models for the 
assessment of typical marine ecosystems. In China, studies on the evaluation of the 
typical marine ecosystems are even less. Based on the reviewing of theoretical and 
empirical studies on the ecosystem assessment, a set of novel methods was proposed 
for a typical marine ecosystem assessment. Major findings of this study are listed 
below. 
1. An integrated framework for a typical ecosystem assessment was build up, 
which combined the health assessment and the vulnerability assessment. This 
framework was developed based on the summarizing and refining the current studies 
on the evaluation of marine ecosystems focusing on the health and vulnerability. The 
indicator selection, indicator sets combination and the evaluation criterion selection 
were also discussed.  
2. Tianshan Harbor in North Bay in Guanxi Province, a typical marine ecosystem, 
was chosen as a demonstrate site for the application of the proposed framework to 
assess its ecosystem health and vulnerability. By using the integrated framework, 
three specific index sets were developed for Tianshan Harbor: (1) a vulnerability 
assessment indicator set with total 23 indicators for the mangrove ecosystem in this 
















indicators; (2) a vulnerability assessment indicator system with total 13 for the sea 
grass ecosystem, which included 5 exposure indicators, 4 sensitivity indicators, and 4 
adaption indicators; (3) a coastal ecosystem health indicator set with total 21 
indicators for the entire harbor, which included 13 abiotic indicators and 8 
bio-ecological indicators. There 3 indicator sets formed an integrated assessment 
framework for Tieshan Harbor ecosystem.  
3. The results of the integrated assessment for Tieshan Harbor ecosystem showed 
that (1) the score of vulnerability in the mangrove ecosystem was 1.14, indicating that 
the degree of vulnerability was low, and the major threats were the frequent digging 
in the mangrove forest and the fluctuation of sea level; (2) the score of vulnerability in 
the sea grass ecosystem was 7.9, inferring that the degree of vulnerability was 
medium, and the major threats were the fishing and aquaculture activities; (3) the 
score of health assessment for the entire coastal area of the harbor was 0.85, 
indicating that it‘s coastal ecosystem was in health status; the indicators of the water 
quality, the sediment quality and the bio-ecology were all in ―good‖ level.  
4. A supplementary evaluation on the sustainability of the ecosystem services in 
Tieshan Harbor was also conducted. The results showed that based on the ecosystem 
management situation for now and development of population, among 5 major 
ecosystem services provided by Tieshan Harbor, 4 ecosystem services including food 
production, recreation, climate regulation, and biodiversity maintaining were 
unsustainable; only 1 ecosystem service-water purification was sustainable.    
5. According to the evaluation results for Tieshan Harbor ecosystem, management 
interventions for ecosystem conservation purposes could be prioritized under EBM 
conception. For the mangrove ecosystem, the prioritized management options could 
be (1) limit the activities of digging in the mangrove forest and the areas for 
aquaculture in the mudflat; (2) prevention of biological invasion; (3) improve the 
legal system for the environmental protection; (4) seek for external funding for the 
mangrove protection and restoration; (5) promotecommunity co-management in local 
















limit the activities of fishing and aquaculture; (2) arouse the public awareness of 
seagras; (3) produce propaganda on sea grass ecosystem conservation. 
6. Within the integrated framework for Tieshan Harbor ecosystem assessment, the 
assessment results by different indicator sets were compared for the further analysis of 
the ecosystem status. The applicability of the framework in different typical marine 
ecosystems was also discussed. It was found that no correlation was detected between 
the assessment results of different indicator sets. This could demonstrate that the 
framework has the ability to distinguish different marine ecosystems in the same area, 
and could reveal the current status of the typical ecosystem health and vulnerability. 
This integrated framework could be applied to different typical marine ecosystems by 
adapting and specifying the indicators, and could assist decision-makers to prioritize 
management interventions, even for those areas with more than one typical ecosystem 
types (e.g. Tieshan Harbor studied in this thesis).  
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